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(57) ABSTRACT

The optical apparatus includes an optical system forming an
optical 1mage on a rectangular image capturing suriace
having long and short sides, a plastic lens, a holder holding
the plastic lens, and a pressing member pressing the plastic
lens to the holder. One of the plastic lens and the holder
includes first and second protrusions located on mutually
opposite sides across an optical axis 1 a first direction
parallel to the short sides. Another of the plastic lens and the
holder includes a first hole portion into which the first
protrusion 1s inserted to prevent a displacement thereof 1n a
second direction parallel to the long sides and the first
direction and a second hole portion 1into which the second
protrusion 1s inserted to prevent a displacement thereof in
the second direction and to allow a relative displacement
thereof 1n the first direction.

10 Claims, 4 Drawing Sheets
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OPTICAL APPARATUS AND IMAGE
CAPTURING APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an optical apparatus that
includes an optical system including a plastic lens, and
particularly relates to a structure for holding the lens.

Description of the Related Art

A plastic lens 1s held by a holder such as a lens holding
frame by, for example, engaging a protrusion (pin) integrally
provided to the lens with a hole portion formed on the
holder.

Japanese Patent Laid-open No. 2004-184787 discloses a
structure including a plastic lens provided with four pins
(first to fourth pins), and a holder provided with four hole
portions ({irst to fourth hole portions) respectively corre-
sponding to the four pins. The first pin has 1ts entire
circumierence engaged with the first hole portion, and the
fourth pin 1s inserted into the fourth hole portion as an
clongated hole portion extending 1n a direction toward the
first hole portion, thereby positioning the lens relative to the
holder. The second and third pins are inserted into the second
and third hole portions having inner diameters larger than
outer diameters of the second and third pins. Then, heads of
the first to third pins inserted into the first to third hole
portions are melted by thermal caulking, and thereby the
lens and the holder are fixed.

Japanese Patent Laid-open No. 04-240608 discloses a
structure including a plastic lens provided with three pins
(first to third pins), and a holder provided with three hole
portions (first to third hole portions) respectively corre-
sponding to the three pins. The first to third hole portions are
cach formed as an elongated hole portion extending 1n a lens
radial direction from an optical axis. The first to third pins
are respectively iserted into the first to third hole portions
with their displacement 1n the lens radial direction being
allowed, and thereby the lens 1s held by the holder. The lens
1s ixed to the holder by being pressed to the holder by an end
ol an elastic member whose another end 1s 1n contact with
a fixed member.

However, in the structure disclosed in Japanese Patent
Laid-open No. 2004-184787, a difference between linear
expansion coellicients of the lens and the holder that are
formed of materials diflerent from each other may cause, for
example, the lens to expand more largely than the holder due
to an 1ncrease in an ambient temperature. In this case, the
structure does not allow the lens with its first to third pins
fixed to the holder by the thermal caulking to compensate an
expansion force 1n its lens radial direction orthogonal to 1ts
optical axis direction. Thus, the lens expands 1n the optical
axis direction. This expansion of the lens in the optical axis
direction may cause a change of a curvature of its lens
surface and a distortion thereof, which degrades an optical
performance.

On the other hand, 1n the structure disclosed 1n Japanese
Patent Laid-open No. 04-240608, all the first to third hole
portions (elongated hole portions) formed in the holder
allow the first to third pins provided to the lens to be
displaced in the lens radial direction. With this configura-
tion, the problem with the structure disclosed in Japanese
Patent Laid-open No. 2004-184787 can be avoided. How-
ever, positioning the lens relative to the holder without gaps
in the structure disclosed 1n Japanese Patent Laid-open No.
04-240608 requires significantly rigorous accuracies on a
phase relation between the first to third pins of the lens and
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the first to third hole portions of the holder and on a relation
between the outside diameters of the pins and widths of the
clongated hole portions, which makes manufacturing of
such a structure diflicult.

SUMMARY OF TH.

INVENTION

(L]

The present mnvention provides an optical apparatus
capable of accurately positioning and holding a plastic lens
by a holder without a rigorous manufacture accuracy being
required and of avoiding degradation of 1ts optical perfor-
mance due to a temperature change. The present invention
further provides an 1mage capturing (taking) apparatus
including the optical apparatus.

The present invention provides as an aspect thereof an
optical apparatus including an optical system configured to
form an optical 1mage on a rectangular 1mage capturing
surface having long sides and short sides, a plastic lens
included 1n the optical system, a holder holding the plastic
lens, and a pressing member pressing the plastic lens to the
holder 1n an optical axis direction of the optical system. A
first member that 1s one of the plastic lens and the holder
includes a first protrusion and a second protrusion each
extending 1n the optical axis direction and are located on
mutually opposite sides across an optical axis 1 a first
direction parallel to the short sides. A second member that 1s
another of the plastic lens and the holder includes (a) a first
hole portion mnto which the first protrusion 1s inserted to
prevent a displacement of the first protrusion 1n a second
direction parallel to the long sides and the first direction and
(b) a second hole portion into which the second protrusion
1s 1serted to prevent a displacement of the second protru-
s10n 1n the second direction and to allow a relative displace-
ment of the second protrusion 1n the first direction.

The present mvention provides as another aspect thereof
an 1mage capturing apparatus including the above optical
apparatus and an image sensor having a rectangular image
capturing surface and configured to photoelectrically con-
vert an optical image,

Further features of the present mvention will become
apparent from the following description of exemplary

embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a sectional view of a lens barrel (and an image
capturing apparatus) of Embodiment 1 of the present inven-
tion.

FIG. 2 1s an exploded perspective view of the lens barrel
of Embodiment 1.

FIG. 3 1s perspective views of a plastic lens 1n Embodi-
ment 1 viewed from an object side and an 1mage side.

FIG. 4 1s a sectional view of a lens barrel of Embodiment
2 of the present invention.

FIG. 5 1s an exploded perspective view of the lens barrel
of Embodiment 2.

FIG. 6 1s perspective views of a plastic lens in Embodi-

ment 2 viewed from an object side and an 1mage side.

DESCRIPTION OF TH.

L1

EMBODIMENTS

Exemplary embodiments of the present invention will be
described below with reference to the accompanied draw-

ngs.
Embodiment 1

FIGS. 1 and 2 1illustrate a configuration of a lens barrel as
an optical apparatus of Embodiment 1 of the present inven-
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tion. In FIGS. 1 and 2, a left side corresponds to an object
side (subject side), and a right side corresponds to an 1mage
side (image capturing surface side).

A lens barrel 6 1s integrally provided to an 1image captur-
ing apparatus 10 such as a film camera, a digital still camera,
and an analog or digital video camera. Reference numeral 3
denotes an i1mage sensor that 1s provided in the image
capturing apparatus 10 in this embodiment and includes a
rectangular 1mage capturing surface 5a having long sides
and short sides as illustrated in FIG. 2. The image sensor 3
1s constituted by a photoelectric conversion element such as
a CCD sensor or a CMOS sensor. The lens barrel 6 may be
an mnterchangeable lens detachably attached to a lens inter-
changeable camera such as a single-lens reflex camera or a
mirrorless camera.

Reference numeral 1 denotes a plastic lens, and reference
numeral 4 denotes a glass lens. These lenses 1 and 4 are
included in an optical system that forms an object image
(optical 1mage) on the rectangular image capturing surface
5a. Although not illustrated, the optical system may include
another lens, an aperture stop, an optical filter and other
optical elements. Reference numeral AX denotes an optical
axis of the optical system (and the lenses), and heremaftter,
a direction 1n which the optical axis AX extends 1s referred
to as “an optical axis direction”. Reference numeral 2
denotes a lens holder that holds the lenses 1 and 4 and 1s
formed of a plastic material different from a material of the
plastic lens 1.

FIG. 3 illustrates the plastic lens 1 diagonally viewed
from the object side and the image side. A rectangular frame
1e 1llustrated by a dotted line on a lens portion of the plastic
lens 1 represents a region through which light rays to be
imaged on the image capturing surface 5a passes and that
has long sides and short sides respectively parallel to the
long sides and the short sides of the image capturing surface
da.

The plastic lens 1 includes a peripheral portion 1/ around
the lens portion. A first pin 1a as a first protrusion and a
second pin 15 as a second protrusion are itegrally formed
with the lens 1 on 1ts lens holder (2) side surface (that 1s, an
image side surtace) of the peripheral portion 1. The first and
second pins la and 15 each have a cylindrical shape and
cach extend 1n the optical axis direction. The first and second
pins 1a and 15 are provided at a center 1n a direction (second
direction) parallel to the long sides of the image capturing
surface 3a so as to be located across the optical axis AX 1n
a direction (first direction) parallel to the short sides of the
image capturing surface Sa.

As shown 1n FIG. 1, a plastic lens (1) side surface (that 1s,
an object side surface) of a flange portion 2¢ of the lens
holder 2 1s provided with a reference hole portion 2a as a
first hole portion which has a circular opening shape and an
clongated hole portion 25 as a second hole portion which has
an elongated opening shape in the direction parallel to the
short sides of the image capturing surface 5a. The reference
hole portion 2a and the elongated hole portion 26 are
provided at the center 1n the direction parallel to the long
sides of the 1mage capturing surface 5a so as to be located
across the optical axis AX 1n the direction parallel to the
short sides of the 1image capturing surface 5a.

The reference hole portion 2a into which the first pin 1a
1s 1nserted 1s engaged with an entire outer circumierential
surface of the first pin 1a to prevent a displacement of the
first pin 1a 1n a plane orthogonal to the optical axis AX (in
other words, 1n the direction parallel to the long sides of the
image capturing surface 5q and 1n the direction parallel to
the short sides thereof). On the other hand, the elongated
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hole portion 256 mto which the second pin 15 1s inserted 1s
engaged with an outer circumierential surface of the second
pin 15 1 a width direction of the elongated hole portion 256
to prevent a displacement of the second pin 15 1n the
direction parallel to the long sides of the image capturing
surface 3a. The elongated hole portion 256 has a length larger
than an outer diameter of the second pin 15 1n the direction
parallel to the short sides of the image capturing surface 5a,
thereby allowing a relative displacement of the second pin
15 1n the direction parallel to the short sides. In this manner,
the first and second pins 1a and 15 are respectively mserted
into the reference hole portion 2a¢ and the elongated hole
portion 2b, and thereby the first pin 1a and the reference hole
portion 2a are used as a reference to position the plastic lens
1 relative to the lens holder 2 1n the plane orthogonal to the
optical axis AX.

This embodiment describes a case of using the plastic lens
1 as a first member including the first and second pins 1a and
15 and using the lens holder 2 as a second member including
the reference hole portion 2a and the elongated hole portion
2b. However, the plastic lens 1 may be used as the second
member, and the lens holder 2 may be used as the first
member.

Description will be made of a method of assembling the
lens barrel 6. First, the plastic lens 1 1s incorporated into the
lens holder 2. Specifically, the first and second pins 1a and
15 of the plastic lens are respectively inserted into the
reference hole portion 2a and the elongated hole portion 256
of the lens holder 2. Then, the lens holder side surface of the
peripheral portion 1f of the plastic lens 1 1s made 1n contact
with the plastic lens side surface of the flange portion 2¢ of
the lens holder 2. Thus, the lens holder 2 1s held by a body
of the image capturing apparatus 10 so as not to rotate
around the optical axis AX. This configuration fixes a phase
relation between the plastic lens 1 and the 1mage capturing
surface 5a around the optical axis AX. Accordingly, the first
and second pins 1a and 15 of the plastic lens 1 are respec-
tively always disposed so as to be located on an opposite
side of the reference and elongated hole portions 2a and 25
of the lens holder 2 across the optical axis AX 1in the
direction parallel to the short sides of the 1mage capturing
surface 5a (frame 1e).

Next, the glass lens 4 1s incorporated into the lens holder
2 and fixed relative to the lens holder 1n the optical axis
direction by, for example, bonding, swaging or using a
pressing ring. Specifically, a plastic lens (1) side surface of
a peripheral portion of the glass lens 4 as a pressing member
1s made 1n contact with a glass lens (4) side surface of the
peripheral portion 1/ of the plastic lens 1 with being pressed
thereagainst in the optical axis direction. This configuration
fixes the plastic lens 1 relative to the lens holder 2 1n the
optical axis direction.

This embodiment describes the case of using the glass
lens 4 as the pressing member, but another pressing member
such as a pressing ring may be used to press the plastic lens
1 to the lens holder 2 1n the optical axis direction.

When an ambient temperature of the lens barrel 6 (1mage
capturing apparatus 10) changes, one of the plastic lens 1
and the lens holder 2, which are formed of the matenials
having mutually different linear expansion coeflicients (ex-
pansion rates), expands or contracts more largely than the
other 1n a direction (radial direction) orthogonal to the
optical axis AX. The difference between expansion or con-
traction amounts 1s absorbed by a relative displacement of
the second pin 15 and the elongated hole portion 25 relative
to the first pin 1a and the reference hole portion 2a as the
reference 1n the direction parallel to the short sides of the
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image capturing surface 5a. This absorption prevents the
plastic lens 1 to expand or conftract 1n the optical axis
direction, thereby avoiding a change of a curvature of 1ts
lens surface and a distortion thereof.

However, the relative displacement shifts an optical axis
of the plastic lens 1 from the optical axis AX of the optical
system 1n the direction parallel to the short sides of the
image capturing surface 5a. Specifically, when the expan-
sion rate of the plastic lens 1 1s higher than that of the lens
holder 2, the optical axis of the plastic lens 1 is shifted from
the original optical axis AX (that 1s, an optical axis of the
glass lens 4) 1n a direction of becoming away from the first
pin 1la and the reference hole portion 24 at high temperatures
and 1n a direction opposite thereto at low temperatures.
When the expansion rate of the plastic lens 1 1s lower than
that of the lens holder 2, the optical axis of the plastic lens
1 1s shifted from the optical axis AX 1 a direction of
becoming closer to the first pin 1a and the reference hole
portion 2a at high temperatures and in a direction opposite
thereto at low temperatures. On the other hand, since the
relative displacement of the second pin 15 and the elongated
hole portion 25 1s not allowed 1n the direction parallel to the
long sides of the 1image capturing surface 5q, the difference
between expansion or contraction amounts of the plastic lens
1 and the lens holder 2 does not generate the shift between
the optical axes 1n this direction.

As described above, i the plastic lens 1 and the lens
holder 2 1n this embodiment, with respect to the first pin 1a
and the reference hole portion 2a 1into which the first pin 1a
1s 1nserted, the second pin 16 and the elongated hole portion
2b6 1nto which the second pin 15 1s 1serted are disposed 1n
the direction parallel to the short sides of the 1mage captur-
ing surface Sa. In addition, the elongated hole portion 25 has
a shape long 1n the direction parallel to the short sides of the
image capturing surface 5a. Thus, when the ambient tem-
perature changes, the optical axis of the plastic lens 1 1s
shifted from the optical axis AX of the optical system in the
direction parallel to the short sides of the image capturing
surface 3a, but the shift can be prevented 1n the direction
parallel to the long sides of the image capturing surface 5a.
In other words, a direction i which the optical axis of the
plastic lens 1 1s shifted from the optical axis AX of the
optical system (hereinafter, described as that an axis shiit 1s
generated) can be restricted to the direction parallel to the
short sides of the 1image capturing surface 5a.

The axis shift of the plastic lens 1 degrades optical
performance of the optical system. Typically, the degrada-
tion of the optical performance has a larger intluence on the
optical image (that 1s, on 1mage quality) at a position on the
image capturing surface 5a farther away from a center (at
which the optical axis AX passes through) thereof. In other
words, the degradation of the image quality due to the axis
shift 1s not significant near the central part of the image
capturing surface 5a, but 1s significant 1n a marginal part
thereof 1n a direction of the axis shift. In particular, the
degradation of the image quality 1s more noticeable at a
position further distant from a position of the shifted optical
axis ol the plastic lens 1. However, this embodiment restricts
the direction in which the axis shift 1s generated to the
direction parallel to the short sides of the image capturing
surface 3a. This restriction can make the degradation of the
image quality less significant in the marginal part of the
image capturing surface 5a as compared to a case 1n which
the axis shift 1s generated 1n other directions such as the
direction parallel to the long sides of the image capturing
surface 5aq and a diagonal direction of the 1image capturing
surface Sa.
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Furthermore, the plastic lens 1 and the glass lens 4 each
expand or contract in the radial direction with the change of

the ambient temperature, as compared to their sizes at room
temperature. However, the diflerence between the expansion
rates causes the plastic lens 1 to more largely expand or
contract than the glass lens 4. To compensate this large
expansion or contraction, the glass lens side surface of the
peripheral portion 1/ of the plastic lens 1 1s required to have
a sullicient slidability relative to the plastic lens side surface
of the peripheral portion of the glass lens 4. This 1s because
a low slidability therebetween leads to friction during the
expansion or contraction of the plastic lens 1 in the radial
direction, so that the plastic lens 1 expands or contracts 1n
the optical axis direction, and thereby the change of the
curvature of 1ts lens surface and the distortion thereof are
generated as mentioned above.

The glass lens side surface of the peripheral portion 1f of
the plastic lens 1 can be formed as a smooth surface having
a sullicient slidability by smoothing a corresponding surface
ol a mold for shaping the plastic lens 1. However, the plastic
lens side surface of the peripheral portion of the glass lens
4 1s likely to be formed as a rough surface having a low
slidability due to manufacturing reasons of the glass lens 4.

Thus, 1n this embodiment, finish processing 1s provided to
smooth the plastic lens side surface of the peripheral portion
of the glass lens 4, similarly to the glass lens side surface of
the peripheral portion 1f of the plastic lens 1. This finish
processing achieves a suflicient slidability between contact
surfaces of the peripheral portion 1/ of the plastic lens 1 and
the peripheral portion of the glass lens 4, thereby avoiding
the friction during expansion or contraction of the plastic
lens 1 1n the radial direction.

Embodiment 2

FIGS. 4 and 5 1llustrate a configuration of a lens barrel as
an optical apparatus of Embodiment 2 of the present inven-
tion. In FIGS. 4 and 5, a left side corresponds to an object
side (subject side), and a right side corresponds to an 1mage
side (1mage capturing surface side). FIG. 6 illustrates a
plastic lens 1' used 1n this embodiment diagonally viewed
from the object side and the 1image side. In this embodiment,
the same components as those in Embodiment 1 are denoted
by the same reference numerals as those in Embodiment 1,
and description thereotf will be omitted.

As described 1n Embodiment 1, the plastic lens side
surface of the peripheral portion of the glass lens 4 1s desired
to be smoothed through the finish processing. However, this
additional finish processing leads to increased number of
processes and cost for manufacturing the glass lens 4 and the
lens barrel 6. Thus, 1 this embodiment, a sliding sheet 3
having a ring shape 1s disposed as a sliding member pro-
viding slidability between a glass lens (4) side surface of a
peripheral portion 1/ of a plastic lens 1' and a plastic lens (1)
side surface of the peripheral portion of the glass lens 4.

This configuration achieves a suflicient slidability
between the glass lens side surface of the peripheral portion
1/ of the plastic lens 1' and the plastic lens side surface of the
peripheral portion of the glass lens 4 more easily than
providing the finish processing on the glass lens 4.

Moreover, 1n this embodiment, convex contact portions
12 having convex plane shapes protruding 1n the optical axis
direction are provided at plural positions 1n a circumierential
direction around the optical axis on the glass lens side
(sliding sheet (3) side) surface of the peripheral portion 1/ of
the plastic lens 1'. Planes of the convex contact portions 1g
serve as contact surfaces with the sliding sheet 3. These
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convex contact portions 1g achieve a reduced contact area as
compared to that when the entire sliding sheet side surface
of the peripheral portion 1/ of the plastic lens 1' 1s 1n contact
with the sliding sheet 3, thereby achieving a more suilicient
slidability. In this embodiment, the sliding sheet 3 and the
convex contact portions 1g are both provided, but only one
of them may be provided. When only the convex contact
portions are provided, the convex contact portions may be
provided to the glass lens as the pressing member.

Furthermore, in this embodiment, convex contact portions
14 having convex plane shapes protruding 1n the optical axis
direction are provided at plural positions in the circumier-
ential direction around the optical axis on a lens holder (2)
side surface of the peripheral portion 1f of the plastic lens 1'.
Planes of the convex contact portions 1d serve as contact
surfaces with a plastic lens (1') side surface of the flange
portion 2¢ of the lens holder 2. These convex contact
portions 14 achieve a reduced contact area as compared to
that when the entire lens holder side surface of the peripheral
portion 1/ of the plastic lens 1' 1s in contact with the flange
portion 2¢ of the lens holder 2. This achieves a more
suilicient slidability of the peripheral portion 171 of the plastic
lens 1' relative to the lens holder 2.

The convex contact portions 14 and 1g are desired to be
provided at substantially equal intervals at three or more
positions in the circumierential direction around the optical
axis.

Each of the above-described embodiments uses the first
protrusion and the first hole portion as the reference to
accurately position the plastic lens relative to the holder. The
embodiment allows the relative displacement of the second
protrusion and the second hole portion due to expansion or
contraction of the plastic lens 1n the radial direction (direc-
tion parallel to the short sides of the image capturing
surface), thereby avoiding expansion or contraction of the
plastic lens 1n the optical axis direction, and the change of
the curvature and distortion of 1ts lens surtace, which would
be caused by the expansion or contraction. Moreover, when
the expansion or contraction of the plastic lens 1n the radial
direction shifts the optical axis of the plastic lens from its
position before the expansion or contraction, the shift 1s
restricted 1n the direction parallel to the short sides of the
image capturing surface. Thus, an influence on an optical
image formed on the image capturing surface can be reduced
as compared to a case 1n which the optical axis 1s shifted 1n
other directions.

While the present invention has been described with
reference to exemplary embodiments, 1t 1s to be understood
that the imvention 1s not limited to the disclosed exemplary
embodiments. The scope of the following claims 1s to be
accorded the broadest mterpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2014-110730, filed on May 29, 2014, which
1s hereby incorporated by reference wherein in 1ts entirety.

What 1s claimed 1s:

1. An optical apparatus comprising;:

an optical system configured to form an optical image on

a rectangular image capturing surface having long sides
and short sides:

a plastic lens included 1n the optical system:;

a holder holding the plastic lens; and

a pressing member pressing the plastic lens to the holder

in an optical axis direction of the optical system,
wherein a {irst member that 1s one of the plastic lens and

the holder includes a first protrusion and a second

protrusion each extending in the optical axis direction
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and are located on mutually opposite sides across an
optical axis 1n a first direction parallel to the short sides,
and

a second member that 1s the other one of the plastic lens

and the holder includes (a) a first hole portion into
which the first protrusion is inserted, the first hole
portion having a shape such that the first hole portion
impedes a displacement of the first protrusion in a
second direction parallel to the long sides and 1n the
first direction and (b) a second hole portion into which
the second protrusion 1s inserted, the second hole
portion having a shape such that the second hole
portion impedes a displacement of the second protru-
ston 1n the second direction and allows a relative
displacement of the second protrusion in the first direc-
tion.

2. The optical apparatus according to claim 1, wherein the
pressing member 1s a glass lens included in the optical
system.

3. The optical apparatus according to claim 1, further
comprising a sliding member providing slidability between
the pressing member and the plastic lens.

4. The optical apparatus according to claim 1, wherein
contact portions are provided at plural positions 1n a direc-
tion around the optical axis 1n one of the first and second
members, each contact portion having a convex plane shape
protruding 1n the optical axis direction and making contact
with another of the first and second members 1n the optical
axis direction.

5. The optical apparatus according to claim 1, wherein
contact portions are provided at plural positions 1n a direc-
tion around the optical axis in one of the plastic lens and the
pressing member, each contact portion having a convex
plane shape protruding in the optical axis direction and
making contact with another of the plastic lens and the
pressing member in the optical axis direction.

6. The optical apparatus according to claim 1, further
comprising a sliding member providing slidability between
the plastic lens and the pressing member,

wherein contact portions are provided at plural positions

in a direction around the optical axis in the plastic lens,
cach contact portion having a convex plane shape
protruding 1n the optical axis direction and making
contact with the sliding member 1n the optical axis
direction.

7. The optical apparatus according to claim 1, wherein the
second hole portion has an elongated opening shape in the
first direction such that the second hole portion 1s engaged
with an outer circumierential side of the second protrusion
in a width direction of the second hole portion, and a length
of the second hole portion 1n the first direction 1s larger than
an outer diameter of the second protrusion in the first
direction.

8. The optical apparatus according to claim 7, wherein the
first hole portion has a circular opening shape and 1s engaged
with an entire outer circumierential surface of the first
protrusion.

9. An optical apparatus comprising:

an optical system configured to form an optical image on

a rectangular 1image capturing surface having long sides
and short sides;

a plastic lens 1included in the optical system;

a holder holding the plastic lens; and

a pressing member pressing the plastic lens to the holder

in an optical axis direction of the optical system,
wherein a first member that 1s one of the plastic lens and
the holder includes a first protrusion and a second
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protrusion each extending in the optical axis direction
and are located on mutually opposite sides across an
optical axis 1n a first direction parallel to the short sides,
and

a second member that 1s the other one of the plastic lens
and the holder includes (a) a first hole portion into
which the first protrusion 1s inserted, the first hole
portion having a shape such that the first hole portion
holds the first protrusion in a second direction parallel
to the long sides and 1n the first direction and (b) a
second hole portion 1nto which the second protrusion 1s
inserted, the second hole portion having a shape such
that the second hole portion holds the second protrusion
in the second direction and allows a relative displace-
ment of the second protrusion 1n the first direction.

10. An 1mage capturing apparatus comprising:

an optical apparatus; and

an 1mage sensor having a rectangular image capturing
surface having long sides and short sides and config-
ured to photoelectrically convert an optical image,

wherein the optical apparatus comprises:

an optical system configured to form the optical 1image on
the 1mage capturing surface;
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a plastic lens included 1n the optical system;

a holder holding the plastic lens; and

a pressing member pressing the plastic lens to the holder
in an optical axis direction of the optical system,

wherein a first member that 1s one of the plastic lens and
the holder includes a first protrusion and a second
protrusion each extending in the optical axis direction
and are located on mutually opposite sides across an
optical axis 1n a first direction parallel to the short sides,
and

a second member that i1s the other one of the plastic lens
and the holder includes (a) a first hole portion into
which the first protrusion is inserted, the first hole
portion having a shape such that the first hole portion
holds the first protrusion in a second direction parallel
to the long sides and in the first direction and (b) a
second hole portion mnto which the second protrusion 1s
inserted, the second hole portion having a shape such
that the second hole portion holds the second protrusion
in the second direction and allows a relative displace-
ment of the second protrusion 1n the first direction.
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